Background. General practice websites are an emerging phenomenon, but there have been few critical evaluations of their content. Previously developed rating instruments to assess medical websites have been criticized for failing to report their reliability and validity.
Introduction
Currently Ͼ400 general practices in the UK have a website. 1 With the growth in use of the Internet generally and the Department of Health's aims for every general practice to have an Internet connection, 2 the use of this medium for communication in primary care and the number of practice websites is likely to increase substantially in the near future.
There has, however, been little attempt made to evaluate general practice websites, both in the range of services and information they offer and of the quality of information provided.
Concern has been expressed about the quality of medical information displayed generally on the Internet. Some sites provide inaccurate or misleading information 3, 4 and others purporting to offer impartial advice have failed to disclose that they have a financial interest in persuading users to follow their advice. 5 These concerns have led to the development of ethical codes for providers of medical information on the Internet. [6] [7] [8] Although these vary depending on the specific purpose and context of the proposed codes, there are common themes between many of them.
Rating instruments have been developed to help evaluate medical websites. 9 These instruments themselves have been criticized for failing to provide details on inter-rater reliability and how their content validity was established. 10, 11 We aimed to develop a rating instrument for assessing general practice websites and then to evaluate a randomly selected sample of UK websites using the instrument.
Methods

Development of the rating instrument
The study was conducted by an information technology group of the South Thames Area Research Network (STaRNet). We selected practices from the largest database of general practice websites. 1 At the time of the study, in February 2000, it listed 324 general practice websites in the UK.
We identified themes within the sites in a preliminary survey of a random sample of 20 sites, choosing every fifteenth site from a list on the database, which arranged sites alphabetically by the name of the practice. Additionally, we sought out existing health website rating instruments for items which were relevant to general practice, from both printed and Internet sources. 9, 10 From these sources, we produced the STaRNet Website Assessment Tool. This is a rating instrument which specifically aims to evaluate websites of National Health Service (NHS) general practices in the UK, produced primarily for their patients. It contained criteria regarding many aspects of general practice websites. Figure 1 presents an overview of the stages in the development of the instrument and its evaluation.
We modified the instrument after a pilot survey on a random sample of another 20 websites. Then, 11 members of the STaRNet Clinical Computerisation and Data Quality (CCDQ) group evaluated the same 20 sites using the rating instrument. The membership of the group includes GPs, a health services researcher, an informatics researcher, practice managers, nurses and administrative staff. Additionally, a single website was evaluated by 14 members of the group. After these evaluations, members of the group examined the criteria and assessed the face and content validity of the instrument. We then produced a final version of the rating instrument (see Appendix). It included information on the site's content, design and functionality, quality of information provided and the extent to which it enabled electronic communication between the practice and its patients.
Evaluation of the sites using the instrument AH then surveyed a random sample of 108 of the remaining websites. Sites evaluated in the development of the tool were excluded. Members of the CCDQ also evaluated a sample of 52 of these sites, to test the interrater reliability of the instrument.
Data were entered into Microsoft Access and transferred to SPSS (Version 10.0) for analysis.
Results
Website evaluation
Of the 108 sites identified, 83.3% (90) were accessible. Of these, 93.3% (84/90) were from practices fulfilling the inclusion criteria of being based in the UK and offering services under the NHS. Table 1 shows frequencies of response for each item in the rating instrument. Criteria for practice information, which were drawn mainly from the statutory requirements for practices to produce printed practice leaflets, were met most frequently. Two related additional aspects of website content were noted in the 'other features' section of SWAT. These were practice charters and complaint procedures, which were observed in ~10% of sites in the main study.
Of the 48.8% (41/84) of sites which gave the date of the last update, the mean time elapsed until the evaluation date was 249 days (SD 260.7, range 0-874).
Treatment of minor illness and health promotion were the most common topics on the sites which displayed medical information. Another theme identified was preventative advice, although only one site gave specific information on coronary heart disease prevention. In the sites which offered medical information, a total of 44 additional areas of health information were identified. These included meningitis (15/44), self-help advice (11/44) and other areas of health promotion including sexual health (12/44).
Of the 52 sites shown in Table 1 as including 'advertisements', which we defined as details of services or products that have to be paid for by the patient, almost all were for services offered in the practice; 13.5% (7/52) had banner advertisements for external organizations. Advertisements were either for services offered by the practice team outside the scope of the NHS [travel vaccines 36.5% (19/52), private medical services, including employment and sports examinations, 53.8% (28/52)] or for practitioners working in the practice building, e.g. physiotherapy 5.8% (3/52) and alternative medicine 15.4% (8/52). Only seven out of the total number of 76 (9.2%) advertisements noted in all the sites could be distinguished from the rest of the site, by either style or context. Three sites stated that they conformed to 'Health on The Net' (HoN) ethical guidelines, although none of these fulfilled all the HoN criteria. 7 Of the practices which offered links to other Internet medical sites, these were most often direct to distant rather than local ones.
Reliability data
Forty of the 52 sites chosen for assessment of inter-rater reliability were accessible by both evaluators. Crosstabulations were made of items shown in Table 1 that were evaluated by both assessors for these 40 sites. Of 1080 judgements made, the two assessors agreed in 87.4% (944) of cases. It was possible to calculate Cohen's An evaluation of general practice websites in the UK kappa for 25 items. These are marked in Table 1 . Kappa values for the items in the tool ranged from -0.06 to 1.0 (mean 0.59). Table 2 shows the distribution of kappa values in quintile bands. Quality of graphics and ease of navigating around the website were recorded using a five-point scale. A bivariate analysis using Spearman's correlation showed almost no agreement (rho = 0.005 and 0.021, P = 0.976 and 0.898, respectively) between assessors in their evaluation of these items.
Discussion
General practice websites appear to fulfil a wide range of functions: an on-line practice leaflet; a source of medical advice and information; a means of electronic communication between patients and their practice; as a link to other medical websites; and as an advertising medium. However, little attention is given to demonstrating the quality of the information provided and, as a means of facilitating electronic communication, general practice websites are still in their infancy.
Strengths and limitations of this study
Medical website evaluation instruments have been criticized for not reporting how their validity and reliability were assessed. We report how both of these issues were addressed. Although both assessors made identical judgements for the majority of criteria, kappa values for some individual criteria were low. Although this may have been due in part to ambiguity or lack of clarity in the instrument, much of the explanation may reflect the heterogeneous nature of the websites. There was little standardization in the structure and content of the sites, requiring the assessor to make a judgement rather than simply recording an observation.
In this study, primary care professionals have developed criteria to judge website content and quality. A weakness of the study is the omission of the perspective of the patient. A future development of this study could include their views on the type and range of services and information they would find most useful. However, lay views on websites place strong reliance on design, appearance and technical qualities of the site, none of which have any direct link with the quality of the information. 12 The websites chosen for study were obtained from a single database. We were concerned that practices entered into this database may not be representative of all general practice websites in the UK. However, we were unable to find another source which was sufficiently specific. For example, using a single search engine, www.google.com, to identify sites including the words 'general practice', 'medical' and 'NHS' yielded ~41 900 results. Furthermore, the variable nature of titles of general practices would raise concerns about the sensitivity of searches using the site name alone.
Comparison with existing literature Quality of information. Other rating instruments identify three key concepts in defining the quality of information on medical Internet sites: authorship, attribution and disclosure. 10, 13, 14 (i) Authorship requires that the site states who is responsible for the information. (ii) Attribution requires that the source of the information is stated. (iii) Disclosure requires that funding or sponsorship of the site is stated and that advertisements and other potential conflicts of interest are explicit
Our data suggest that this concept of quality of information is almost entirely lacking from general practice websites. Although professionals routinely expect these requirements to be fulfilled for information they use, this study illustrates the challenge to develop methods of enabling patients to evaluate critically medical information on the Internet. 3, 15 Other measures of quality of information, such as when the site was last updated and a disclaimer to warn users about the limitations of the material, were also usually absent from the sites we surveyed, or, if present, often suggested that the content of the site was out of date. Adherence to ethical guidelines is more contentious. The difficulty of policing and enforcing such codes has been raised elsewhere. 10 In this study, very few sites claimed to adhere to an ethical code, whereas none fulfilled all the requirements of the code.
Purpose and reliability of the instrument. The fundamental value of producing and promoting quality or 'kite' marks for medical websites has been questioned. 11 Although it was not the purpose of this study to produce such an instrument, we feel that practices should have the opportunity to evaluate their websites against objective standards, as emulating current practice will simply perpetuate the status quo. SWAT provides a reliable and valid tool for this purpose.
As we know of no similar measures of reliability from other website assessment instruments, it is difficult to compare the reliability of our instrument with others.
Family Practice-an international journal Linking with other websites. Producing high quality information for a wide range of subjects may be beyond the resources of many practices, for whom it may be more appropriate simply to provide links to other sites, such as NHS Direct. 16 Also, our data show that information provided does not match national priorities, such as coronary heart disease prevention. 17 Perhaps a role for practice websites would be to link to larger medical websites and add information specific to their practice population or detail services the practice provides in tackling a particular area. Likewise, practices could concentrate on producing links to local medical websites, which would enable users to access information in parallel to that found on national and international sites.
Advertisements. Many sites displayed advertisements for services which are available in the practice but which needed to be paid for. These advertisements were rarely distinguishable from purely informational material. This is of particular importance where there may be financial conflicts of interest within the practices, e.g. where the practice charges a therapist for use of a room. Practices should ensure that advertisements can be readily discerned for what they are, e.g. by the use of a different style from that of the rest of the site. 7 Quality of information. The Internet is set fundamentally to change the doctor-patient relationship, through its ability to disseminate information. 18 It has been suggested that a patient-centred approach to evidencebased medicine requires both patients and professionals to have access to information of equal quality in making medical decisions. 19 General practice websites may therefore have a role in redefining the relationship between a practice and its patients by enabling patients to have access to appropriate information.
In summary, we wish to emphasize to practices setting up their own websites the concept of providing quality evidence-based information for patients and that their ethical duties with regard to disclosure of competing interests apply as much to new technologies as to old. 
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